ESI- Figure 1 . (a) Experimental data (red curve), Pawley fit (coloured curve) and difference (black curve). Although the change in lattice parameters is small, the peak shift is clearly visible and is highlighted in (b). ESI- Figure 2 . TGA data of all compounds investigated in this work, Zn-hox-0 (black), Zn-hox-08 (blue), and . (a) The stepwise decomposition together with the DTA signal are shown whereas (b) highlights the linear behaviour of the decomposition temperature along the solid-solution series.
ESI- Table 2 . Crystal structure refinement data of Zn-hox-0 and Znhox-48. Zn-hox-0 Zn-hox-48 T, than at 11.7 T (a). However, the peak linewidths measured in Hz are very similar at the two magnetic field strengths (peak FWHMs from left to right, at 16.4 T: 250, 280, 270, 300 Hz, and at 11.7 T: 260, 270, 230, 330 Hz) . This indicates that the peak linewidths are dominated by dipolar couplings between the 1 H spins. Consistent with this, 1 H NMR measurements at increasing sample spinning frequencies revealed decreases in the peak linewidths for Zn-hox-0 (b). Single crystal X-ray diffraction. Single crystal X-ray diffraction (SCXRD) was performed using an Oxford Diffraction Gemini A Ultra X-ray diffractometer with Mo-Ka radiation (λ = 0.71073 Å) operated at 50 kV and 40 mA. Data were collected at 120 K under nitrogen flow. Data collection, pre-analysis and reduction were done using CrysAlisPro software from Agilent Technologies. A facebased absorption correction was applied after the final structure model was achieved. For structure solution Olex v2 interface was used equipped with the ShelX program using direct methods.
ESI-
Powder X-ray diffraction (PXRD). Powder X-ray diffraction was performed on a Bruker D8 Discover with CuKα radiation ( λ= 1.5418 Å) in Bragg Brentano geometry and a primary Nifilter. Pawley analysis was done using TOPAS-Academic v5.
Thermal analysis. TGA/DTA data was acquired on Shimadzu DTG-60H, under nitrogen atmosphere. The same sample as the DSC measurement was used after DSC measurement. Measurement was performed from room temperature to 800 K and a sweep rate of 3 K min -1 . DSC was performed on a TA Q2000 with a heating rate of 20 K min -1 .
Nanoindentation. For sample preparation, single crystals of [NH 3 NH 2 ] 1-x [NH 3 OH] x Zn(HCOO) 3 were face-indexed using single crystal X-ray diffraction (Mo radiation) at room temperature. In a next step, the crystals were glued onto aluminum chips with [110] directions normal to the aluminum chip. Samples were cold mounted in Epofix resion (Struers Ltd.), following by grinding and polishing to remove the aluminium chips and minimise surface roughness, respectively. Nanoindentation experiments were performed with a MTS Nanoindenter XP located in an isolation cabinet, minimizing thermal instability and acoustic interference at room temperature. Calibration was done using a fused silica standard (elastic modulus of 72 GPa, hardness of 9 GPa). The indenter was aligned normal to [110] Reson. 1995, 113, 131-134) . 1 H spectra were referenced relative to adamantane at 1.8 ppm.
